Insulin-mediated increase in sympathetic nerve activity is attenuated by C-peptide in diabetic rats.
Connecting peptide (C-peptide) is secreted along with insulin in equimolar amounts into portal circulation in response to beta cell stimulation. The biological function of C-peptide had been mostly limited to establishing the secondary and tertiary structure of proinsulin. Recent studies have suggested that C-peptide can impact several functions, such as autonomic and sensory nerve function, insulin secretion, and microvascular blood flow. In this study we examined the effects of C-peptide in the presence or absence of insulin on cardiovascular and sympathetic nerve activity in both normal and streptozotocin (STZ)-induced diabetic Wistar rats. Animals were made diabetic by a single intravenous injection of STZ (50 mg/kg) and maintained for 6 weeks. The diabetic animals had higher plasma glucose, lower plasma insulin, and C-peptide, compared with the normal animals. To characterize cardiovascular and autonomic nervous responses, the animals were anesthetized with urethane/alpha-chloralose and instrumented for the recording of mean arterial pressure (MAP), heart rate (HR), and lumbar sympathetic nerve activity (LSNA). A bolus administration of C-peptide alone did not alter MAP, HR, or LSNA in normal or diabetic animals. The bolus administration of insulin alone increased HR and LSNA in normal and diabetic animals. However, the administration of insulin plus C-peptide attenuated the increase in HR in normals and the increase in LSNA in diabetic rats. We concluded that the C-peptides play a role in modulating the insulin-stimulated sympathetic nerve response.